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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. Claims 27, 29-32, and 34-35 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Barth et al (US. 2004/0173908) in view of Lauterbach et al 
(US 6,313,517). 

Regarding claims 27 and 29-30, Barth (Fig. 1) discloses a semiconductor 
substrate 10, and a metal wiring 15 and an interlayer dielectric film (17,18,19) 
which are formed on the semiconductor substrate 10, the interlayer dielectric film 
(17,18,19) including a multi-layered structure consisting of: a diffusion barrier film 
17 preventing diffusion of the metal out of the metal wiring 15 (par. [0006], last 3 
lines), an adhesive film 18 (par. [0007]) formed directly on the diffusion barrier 
film 1 7, and a low dielectric constant film 1 9 of polymeric thermoset material (i.e., 
SILK) (par. [0008], lines 1-7) formed directly on the adhesive film 18, the low 
dielectric constant film 19 (or 1 19 in Fig. 2) being constituted essentially by an 
organic low dielectric constant material having a specific dielectric constant not 
greater than 4 (par. [0031 ]), and the organic low dielectric constant material 1 9 
(Fig. 1 ) or 1 1 9 (Fig. 2) being a silicon-containing organic compound of 
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methylsilsequioxane orSiOC (par. [0031]), and the diffusion barrier film 17 
containing silicon (i.e., silicon nitride, par. [0006], last 3 lines). 

Barth does not disclose that the adhesive film 18 is a silicon-based 
compound having an aromatic ring. 

However, Lauterbach (column 3, lines 35-66 through column 4, lines 1-16) 
teaches the well-known feature of having polymer benzocyclobutene film being a 
silicon-containing organic compound having an aromatic ring (see formula at 
column 4) for providing a good adhesion to the metal wiring layer/dielectric layer 
(column 4, lines 1 0-1 3). Accordingly, in view of teaching of Barth that the 
adhesive film can be composed of any material suitable for enhancing adhesion 
of the dielectric layer (par. [0033]) and in view of teaching of Lauterbach that the 
benzocyclobutene silicon-based compound having an aromatic ring provides the 
good adhesion to the metal wiring/dielectric layer (column 4, lines 10-13), it 
would have been obvious to form the adhesive film 18 of Barth with the silicon- 
based compound material as set forth above because such silicon-containing 
organic compound BCB adhesive layer would provide a good adhesion to the 
metal wiring layer/organic dielectric layer, as taught by Lauterbach (column 4, 
lines 10-13). 

Regarding claim 31 , Lauterbach (column 3, lines 50-66 through column 4, 
lines 1-16) also teaches the forming of an adhesive BCB, the adhesive BCB is a 
polymer silicon-based compound formed through polymerization of a monomer 
containing a divinylsiloxane bisbenzocyclobutene unit. 
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Regarding claims 32 and 34, Barth further discloses that the organic low 
dielectric constant material 1 9 (Fig. 1 ) or 1 1 9 (Fig. 2) is a silicon-containing 
organic compound of methylsilsequioxane or SiOC (par. [0031]). 

Regarding claim 35, Barth's Fig. 1 also discloses the interlayer dielectric 
film (17,18,19) is formed on the metal wiring 15. 

3. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barth et al and Lauterbach et al as applied to claim 27 above, and further in view 
of Applicant's admitted prior art. 

Barth discloses the diffusion barrier film 17 being made of SiN (par. 
[0006], last 3 lines), but does not disclose the diffusion barrier film 17 being made 
of SiCN. 

However, Applicant's admitted prior art (Fig. 3) teaches the contact 
structure including a diffusion barrier film 108 of SiCN formed on a metal wiring 
106. Accordingly, it would have been obvious to substitute SiN with SiCN 
because they both have the same function as a diffusion barrier film for 
preventing diffusion of the metal out of the metal wiring. 
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Response to Arguments 

4. In regard to the combination of Barth and Lauterbach, Applicant argues 
that one skilled in the art would not have been motivated to use the silicon- 
containing BCB in Lauterbach as an adhesion promoting layer 18 of Barth for 
the purpose of obtaining the adhesion to the dielectric layer 19. 
This argument is not persuasive because in view of teaching of Barth that 
the adhesive film can be composed of any material suitable for enhancing 
adhesion of the dielectric layer 19 (par. [0033]) and in view of teaching of 
Lauterbach that the benzocyclobutene silicon-based compound would provide 
the good adhesion to the metal wiring/dielectric layer (column 4, lines 10-13), one 
skilled in the art would have been motivated to combine the references as 
suggested. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
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calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

6. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Phat X. Cao whose telephone number is 571- 
272-1703. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on 571-272-1705. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
91 99 (IN USA OR CANADA) or 571 -272-1 000. 

IP. X. CV /Phat X Cao/ 

Primary Examiner, Art Unit 2814 Primary Examiner, Art Unit 2814 

2/6/08 
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